Intussusception of the appendix is a rare condition. Most cases are diagnosed during operation of the patients suspected to have appendicitis. In this report we present a seventy one year-old man with a history of periumbilical intermittent abdominal pain for several months. None of the paraclinical tests were useful for determining the diagnosis. Colonoscopy performed during the last episode of abdominal pain revealed the prolapsed appendix in the cecum and the patient was sent to the operating room. Macroscopic appearance of the appendix was normal and microscopic examination revealed follicular hyperplasia and acute focal appendicitis. Appendiceal intussusception should be considered in differential diagnosis of intermittent abdominal pain and colonoscopic diagnosis could be very important to avoid dangerous or unnecessary decision making.
INTRODUCTION
Intussusception of the appendix into the cecum is a very rare type of intussusception, with an incidence of 0.01% [1] .
Its clinical picture may mimic various acute and chronic abdominal diseases and colonoscopically it should be differentiated from a cecal polyp or mass [2, 3] . Misdiagnosis has resulted in patients undergoing colonoscopic polypectomy to subsequent perforation and peritonitis [4] . More over, an intussuscepted appendix may be regarded as a malignancy and the patient will undergo unnecessary partial resection of the ileum, cecum or hemicolectomy [5, 6] . In this report we present colonoscopic diagnosis of appendiceal intussusception without an underlying cause.
CASE REPORT
A seventy one-year old man presented with abdominal pain relapsing every one to two months during the nine months before diagnosis. The pain did last 24 to 48 h in each episode. It was a sustained periumbilical dull pain with colicky exacerbations and was associated with nausea and loss of appetite. Physical examination revealed a soft, nondistended abdomen with mild periumbilical tenderness and normal bowel sounds. No abdominal mass was palpated. Blood or mass was not detected in rectal examination. The remainder of his physical examination and vital signs were normal. Complete blood count examination (CBC), stool examination, upright and supine abdominal radiographies were nor mal. Each time the pain was relieved by administration of antispasmodic medication. In one of the episodes the patient was admitted to the hospital due to right lower quadrant tenderness on physical exam and appendectomy was planned. Before going to the operating room the pain was relieved spontaneously. All paraclinical tests including CBC, stool examination, urine analysis, liver function tests and abdominopelvic sonography during the episode and CT scanning, taken after the pain episode, were reported as normal. He had refused to do colonoscopy in previous episodes of pain.
He denied any past history of weight loss, urinary symptoms, melena, hematochezia constipation or recent change in bowel habits. He reported a family history of metastatic neuroendocrine tumor of cecal origin in his brother and adenocarcinoma of the colon in a cousin.
He was visited in our hospital during the last episode of abdominal pain for the first time. He had a mild tenderness in the right lower quadrant without guarding or rigidity. A total colonoscopy was accomplished before the symptoms completely subsided. The mucosal appearance of all parts was normal up to the cecum where a polypoid erythematous lesion with a diameter of 1.5 cm was observed at the cecal base ( Figure 1 ). The border of the www.wjgnet.com lesion was fi rm and its central part was soft ( Figure 2 ).
Despite relief of symptoms, an exploratory laparotomy and appendectomy was considered because of a strong family history of malignancy and long lasting symptoms. At laparotomy the appendix had not an inflammatory feature and was not intussuscepted but it could be pushed easily in and out of the cecum. No other abnormality was observed and a simple appendectomy was performed.
Gross appearance of the appendix did not show any sign of congestion or dilatation of small blood vessels on the serosal surface. Cut sections did not show pus or inspissated fecal materials.
Histological examination of the specimen was only remarkable for follicular hyperplasia in part of the mucosa ( Figure 3 ) and infi ltration of muscularis propria by a few polymorphonuclear leukocytes compatible with acute focal appendicitis (Figure 4) . The patient was discharged in a few days and he was asymptomatic after 5 mo. Since he had episodes of abdominal pain every 1 to 2 mo, this would be a good sign of recovery. The patient's follow up will be continued.
DISCUSSION
Intussusception of the appendix may occur at any age. In a review of 118 cases, the age of occurrence is reported to range from 10 mo to 75 years with an average age of 16 years. The majority occurred in children younger than 10 years of age, most commonly in males (male: female ratio 4-5:1) [7] . Four different presentations have been described for appendiceal intussusception. The first type of presentation mimics acute appendicitis. The second type presents with typical symptoms of intussusception, that is, abdominal pain and vomiting for several days, occasionally associated with diarrhea and melena. The third type presents with recurrent bouts of right lower quadrant pain, vomiting and melena, which may last for weeks to months. The final presentation is totally asymptomatic. Painless hematochezia may also be present [8] . Specifi c anatomic requirements as well as pathological conditions causing irritation or increasing peristalsis should be present for appendiceal intussusception to occur [9] . Pathologic lesions within the lumen of the appendix that may lead to intussusception have been reported as calcified fecalith [10] , mucosa-associated lymphoma [11] , juvenile polyp [12] , villus adenoma [13] , mucocele [14] , adenocarcinoma [15, 16] , carcinoid tumor [17] , endometriosis [18, 19] and inflammatory polyp in Crohn's disease [20] . In some cases no underlying abnormality is identifi ed and abnormal peristalsis caused by local irritation seems to be the essential mechanism. While some authors favor hyperperistalsis of the vermiform appendix, others consider the intestinal peristalsis responsible for milking the appendix into the cecum [21, 22] . In our case, there was no signifi cant pathologic lead point for intussusception.
According to the literature, intussusception of the appendix has been classifi ed into different types (Table 1 ) [23] . In our case, colonoscopic appearance and surgical fi ndings were compatible with type of this classifi cation.
Spontaneous reduction of appendiceal intussusception has been reported [24] . In our patient the appendix had been already reduced incidentally before the laparotomy, but according to the surgery reports it was easily possible to push it back into the cecum from the base. Therefore, the episodic exacerbations of the abdominal pain can be explained by intermittent intussusceptions of the appendix.
Although more than 200 cases of appendiceal intussusception have been reported in the literature [2] , very few have been diagnosed colonoscopically. Preoperative diagnosis of appendiceal intussusception due to similarity of symptoms with appendicitis is extremely difficult. Several imaging modalities are of limited value in diagnosing this rare condition, including barium enema, transabdominal sonography, CT scan and endoscopic ultrasonography. Sonographic findings include multiple concentric hypoechoic and hyperechoic rings [25, 26] . On barium enema, oval, round (in partial invagination) and finger-like filling defect (in complete invagination) is demonstrated at the tip of the cecum. The classic coiledspring appearance in appendiceal intussusception is more obvious on double contrast barium enema [27, 28] . Intussusception has classically been described as having a target, layered, sausage-shaped or reniform appearance on CT; when present, this appearance is virtually pathognomonic [29] . Endoscopic sonography demonstrates a multi-concentric structure and enables the tentative procedure for diagnosis of appendiceal intussusception [30] .
In fact, few cases of appendiceal intussusception have been diagnosed by colonoscopy. The appearance is described as a polypoid or mushroom like lesion with a central dimple found in the anatomic place of the appendix [2, 31, 32] . Different approaches have been used to treat appendiceal intussusceptions that diagnosed by colonoscopy. Although two cases of successful colonoscopic appendectomy with the use of an endoloop ligating system has been reported [33, 34] this procedure can be harmful in patients with partial intussusception of appendix [35] . As adults will typically have lead points which are frequently neoplastic [36] , laparotomy is indicated. Cases of appendiceal intussusception can be treated by appendectomy, but associated neoplasms may require performance of a right hemicolectomy [37, 38] . Although all imaging studies including a CT scan failed to reveal any pathologic finding in the presented case, a strong family history of malignancy and frequent relapses of abdominal pain necessitated the laparotomy to exclude undetermined underlying malignancy and relieve the symptoms.
In conclusion, colonoscopy is a useful diagnostic tool in evaluation of unexplained abdominal pain and equivocal radiographic studies and it is accurate and valuable in diagnosis of intussusception of the appendix and selecting the appropriate management. 
